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PERVASIVE ENGINEERING SIMULATION MEANS

ROAD WORRIER NO MORE

Learn more at ansys.com/autonomous

You’ve got a lot riding on — and in — your
autonomous vehicle. Safety is paramount
and speed to market is critical. Only ANSYS
can deliver a complete simulation solution
for designing, testing and validating your
self-driving car, drone or robot.




LS-DYNA® Electromagnetics (EM)

Coupled EM, Mechanical, Thermal, CFD Simulations

The LS-DYNA® Electromagnetic solver (EM) combines the Finite Element Method (FEM) and the Boundary
Element Method (BEM) in a way that allows robust, scalable, and accurate simulations of electromagnetic
processes. Strong coupling between the EM solver with the structural, thermal and Computational Fluid
Dynamics (CFD) solvers makes LS-DYNA an excellent option for multi-physics problems.

Applications:
* Magnetic metal forming/welding
¢ Induced heating

e Rail gun
* Resistance spot weldin

P 9 Magnetic forming of a metallic plate
* Battery abuse against a conical die.

» Cardiac electro-physiology

Features:
e FEM and BEM based

e 3 dimensional, 2 dimensional and
2 dimensional axisymmetric

¢ Available for solids, shells beams and
composite thick shells

in a resistance spot welding simulation.
* EM contact
» Computation of inductances
* EM equations-of-state
* Misc battery models from cell to pack

* Cell ionic models for Electro-Physiology (EP) . .

* EP mono and bi-domain models _ Evolution of the potentia.l '
« EP with Purkinje networks during the crush of a pack of 50 Li-ion cells.

e EP/mechanics/FSI coupled cardiac
simulations

Hot nugget development

Website:
www.lstc.com/applications/EM
www.dynaexamples.com/em
YouTube:

www.youtube.com/user/980LsDyna Formation of a spiral wave
in a ventricle during fibrillation.

For demo version, pricing and learning version contact: sales@Istc.com

p i | e
S %!‘smT sCftw www.lstc.com
NN e Technology Corp.
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| DEGREES OF FREEDOM |
by Jamie J. Gooch

A Fond Farewell

T HAS BEEN noted and quoted that the only

constant in life (or engineering) is change. Design

engineering teams are certainly familiar with this

notion. From engineering change orders to change
management processes that deal with digital disruption
and transformation, change is often associated with a
short-term loss and a long-term gain.

However, the long-term gains are never guaranteed.
The future is fuzzy and—though you do your research
and plan accordingly—determining when to take the leap
often comes down to an imprecise “gut feeling.” When it
comes to discovering and implementing new engineering
technologies, I hope Digital Engineering is part of that
research. Whether it’s the extended reality we focus on
in this issue, a product lifecycle management upgrade or
an additive manufacturing initiative, we strive not to just
show you the latest technologies, services and processes,
but give you insights on how they could affect design en-
gineering in the long run.

Constant Change

DE has been faithful to its mission for almost 25 years
now, and I have been privileged to be part of it for more
than a decade. I've witnessed many changes in my tenure:
cloud computing for engineering applications was scoffed
at by some people we interviewed back then; the possibil-
ity of 3D printing metal parts at scale seemed like a fan-
tasy and the democratization of simulation received the
“nice idea, but it'll never work” reception.

When it comes to engineering technology, I've always
approached such pessimistic viewpoints with a “wait-and-
see” attitude. After all, I've ridden in a self-driving car, sent
an issue of the magazine to the printer featuring the Mars
rover on the cover weeks before the lander survived its
“seven seconds of terror,” and virtually poked my head into
a combustion engine to take a look around. More impor-
tantly, I've met you—the design engineering community—
and I know what you’re capable of doing. You're a skeptical
bunch when it comes to new technology, and often rightly
so. But you're fueled by challenges and are always looking

2 DE August 2019

for a better, faster, cheaper way to design and develop prod-
ucts that can make the world a better place.

Collaboration and Inspiration

"This will be my last issue of DE. I've been blessed with a great
work environment and great co-workers, but my gut tells me
it’s time for a change. Eleven years is a long time, and I'm
ready to take on a new challenge. I'll remain in the industry,
working with a software vendor on its publications, so I won’t
be going too far afield.

What I'm not looking forward to is leaving my DE team.
They are an extremely talented and hard-working crew.
They’re always looking for a better way to provide the in-
formation you need, when and where you need it. You can
see that in the DigitalEngineering247.com website we rede-
signed last year. We made it easier to find information, and it
responds to whatever size screen you're using. You also see it
in the mobile-friendly digital editions and interactive special
issues we produce, and in the webcasts, videos, magazines and
research reports we create.

Focus on the Future

"This fall, DE will launch its first virtual conference, continuing
the momentum from our Conference on Advancing Analysis
& Simulation in Engineering (CAASE) that we partnered with
NAFEMS on last year. CAASE20 planning is already well un-
derway for the next physical conference, which will take place
June 16-18 in Indianapolis, and there are many more exciting
initiatives in the pipeline for next year as well.

TI'll miss being involved in those new initiatives, but will
still turn to DE for the latest news, trends and insights on
design engineering technology. I look forward to seeing what
changes the design engineering community tackles next. I
hope my tenure here has played a part in providing you with
useful information that has helped you in your work. I am
extremely proud of what my colleagues and I have done over
the years, and anticipate great things for DE in the future.
Thanks for reading DE.

Jamie Gooch is editorial director of Digital Engineering.
Contact bim via jgooch@digitaleng.news.

DigitalEngineering247.com



Digital Engineering

HOT

Next Gen Engineers

LIVE Webcast!
September 18, 2019
2PMET/ 11 AMPT

o
‘& ’/ |
Is design software prepared for ——
next-gen engineers? K oEs Seio e

The Snapchat and YouTube generation raised on mobile devices,
cloud-hosted apps, self-paced tutorials and touch-responsive screens
have radically different ideas about how design concepts should be
created, shared and tested.

IN THE HOT SEAT

Are engineering software makers keeping up with these
socio-technological changes to accommodate the next generation?

In this LIVE webcast, panelists join DE to tackle the following

questions: i
Matt Heying
» What are the developers doing to simplify complex CAD, simulation P“’d“;;:;;ategy

and PLM tools?
e \What are they doing to make sure new tools don’t get in the way of

your creativity? C) Ve rtex

e How do they plan to evolve the user experience for the next
generation without isolating current users?

Register for FREE Today!
digitalengineering247.com/UXhotseat



FOCUS ON IMMERSIVE DESIGN

Are You
Digital Engincoring | XR Ready?
TECHNOLOGY  |dentifying the right use case is key to
FOR OPTIMAL 1 getting the most out of enterprise AR.
ENGINEERING |
DESIGN By Kenneth Wong
1 6 Standalone Holographic
Display Launched

By Kenneth Wong

1 7 Can AR _
Enhance Design?

Though augmented reality brings

benefits for collaboration and design

review, hardware limitations make engineers
wonder about its viability.

By Tom Kevan

2 0 Is Mixed Reality
Worth a Try?

The visual technology holds much promise for
design review and collaboration, but still faces
limitations in hardware and processing power.

By Tom Kevan

|| DIGITAL THREAD

23 Social and

Connected PLM

Platforms like Slack and Microsoft Teams
are gaining traction, but some say ad hoc

exchanges must be part of the record for the
digital thread.

By Beth Stackpole

|| SIMULATION

2 6 5G Wireless Design
Challenge
. Evolving wireless standards and the shift to
ON THE COVER: © 5G will require multidisciplinary approaches to

Images courtesy of Volvo, ; ; ;
Getty Images/gorodenkoff simulation and design.

and Getty Images/wacomka. i By Brian Albright

DigitalEngineering247.com
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|| ENGINEERING COMPUTING

3 The Rise of Data

Science Workstations
NVIDIA’'s new hardware is making it easier for

organizations to process data right on the desktop, as 37Built for
engineers are being drafted into data science roles. Speed
By Randall S. Newton Velocity Micro ProMagix HD60 is a winning

workstation at a competitive price.

33 Lenovo ThinkPad P72 Displays By David Cohn
An Excellent Update

Lenovo’s 17-in. mobile workstation delivers great H DESIGN
performance at a more affordable price. 4 BricsCAD Turns
By David Cohn on the Power

BricsCAD V19 extends beyond AutoCAD’s
capabilities.
By David Cohn

|| DESIGN

Cloud-Based CAD Platform

Offers Access Anywhere
Onshape’s latest features focus on performance,
integration and usability.

By David Cohn

2 Degrees of Freedom 10 Road Trip 47 Advertising Index
A Fond Farewell DE staff travels to Quebec, Las Vegas
By Jamie J. Gooch and Santa Clara, CA, for simulation and 48 Commentary
AR/VR events. Why BOM Management Matters
6 By the Numbers: By Vincent Mazur, Altium
Immersive Engineering 47 Next-Gen Engineers
Constructing Cars Powered by
8 Editor’s Picks Chemical Energy
Products that have grabbed the By Jim Romeo
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BY THE NUMBERS

Spending Real Dollars on Virtual Reality
$1 GOB s1 21 B 2023 Industry Spending

2023 Spending . $1508

Worldwide spending omaugmented  $125B 121
reality and virtual reality (AR/VR) is o sty /’
forecast to réach $160 billion.in 2023, . $1008B 03
up significantly from the $16.8 billion /
forecast for 2019. .S58

$508 46/
The five-year compound annual growth /
rate (CAGR) for AR/VR spending is $25B 21 /M
predicted to be 78.3%. 5 9 0

| 13

0 T

2019 | 2020 ' 2021 | 2022 | 2023

$16.8B

2019 Spending Globally, industry spending on AR and VR is outstripping the
— IDC's Worldwide Semiannual Augmented and consumer market and will be triple its size within four years

Virtual Reality Spending Guide, IDC, December with a CAGR of 134%, vs. the consumer market CAGR of 69%.
201 8 an d June 2019 ; — IDC’s Worldwide Semiannual Augmented and Virtual Reality Spending
i Guide, IDC, June 2019

Extended Reality Markets

$815B by 2025

The global augmented and virtual reality market was valued at around $26.7 billion in 2018 and is expected to

reach approximately $814.7 billion by 2025, at a CAGR of 63% between 2019 and 2025.

— “Augmented and Virtual Reality Market: Global Industry Perspective, Comprehensive Analysis
and Forecast, 2018-2025,” Zion Market Research, Feb. 21, 2019

$44.7B b 202
The virtual reality market is expected to grow from $7.9 billion in 2018 to $44.7 billion by 2024, at a CAGR of

33.47% during the forecast period.
— “Virtual Reality Market-Global Forecast to 2024,” MarketsandMarkets, July 2019.

$60.6B o, 2023

The augmented reality market was valued at $11.14 billion in 2018 and is expected to reach $60.55 billion by

2023, growing at a CAGR of 40.29% during the forecast period.
— “Augmented Reality and Virtual Reality Market by Offering, Device Type, Application, and Geography - Global Forecast to 2023,”
ResearchandMarkets.com, May 2018.
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Sixty-nine percent of respondents expect
AR/VR to become mainstream in the next

five years.
— “Augmented and Virtual Reality Trends Survey,”
Jabil, 2018
 Capitalize on
About 22.8 million AR glasses ; Dlgltal Dlsruptlon
are expected to be shipped _— e Computing

by 2020. The user base for AR
technologies is also expected to 22.8M
grow beyond 1 billion by 2020.

I
— “Augmented Reality Market Size - i : l : e Simulation
Growth, Trends, and Forecasts,” Mordor .
Intelligence, 2018 - e Ever-Growi ng
Repository

_ e Immersive Design

Sizing Up Simulation
$1 1 B 2023 Revenues

$128 www.APDRC.com

"

$10B

® Services
$8B ® Software

$6B
$4B -

$28B

2014 ' 2015 ' 2016 ' 2017 2018  2019* = 2020* ' 2021* ' 2022* ' 2023*

* Estimated

In 2018 simulation and analysis revenues grew to nearly $6.5 billion, an Advanced
increase of 13.1% over the $5.7 billion in 2017. For 2019, it is expected P RODUCGT DEVELOPMENT
to grow 11.6% overall and have revenues of just over $7.2 billion. It is Resource Center
forecast to reach nearly $11 billion in 2023, with an 11.1% CAGR. - @2

— “ClMdata Simulation and Analysis (S4A) Market Analysis Report,” 0 e ‘m"m A

CIMdata, June 25, 2019 |
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EDITOR’

PICKS

Each week, DE’s editors comb through dozens of new products to
bring you the ones we think will help you do your job better, smarter
and faster. Here are our most recent musings about the products
that have really grabbed our attention.

1U Server for HPC Features Cascade Lake Xeon
Microway Single Socket Server ready for the most demanding engineering tasks.

The NumberSmasher 1U 4 GPU Single
Socket Server offers Microway’s highest
GPU/CPU density in a single socket
compact rack footprint. It is designed
for accelerated workloads that require a
lower level of computation on the host
CPU and most processing assigned to

the GPUs. The 1U can support up to

4 NVIDIA Tesla V100 or P100 GPUs.
The V100 is currently NVIDIAS graph-
ics processing unit for data centers, ideal
for engineering HPCs.

MORE =¥ digitalengineering247.
com/r[22768

Core i9 and RTX Graphics Enhance Workstation

MSI WS65 mobile workstation offers rugged power for demanding work.

The MSI WS65 is a mobile work-
station equipped with the NVIDIA
Quadro RTX 5000, the next-genera-
tion top-of-the-line mobile GPU. The
mobile versions of the RTX 5000 line
have the same basic specs as NVIDIA’s
desktop models, re-engineered for

the tight confines of the notebook

workstation form factor. That means
3,072 CUDA cores, 48 RT (ray trac-
ing) cores, 384 Tensor cores and 16GB
GDDR6 RAM. This is an ideal config-
uration for heavy graphics applications
in CAD and CAE.

MORE = digitalengineering247.
com/r[22T44

Connecting Part Scanning to Part Printing
Using artificial intelligence to teach 3D metal printers how to improve results.

Markforged Blacksmith is a new software
product that can adjust ongoing 3D print
runs to ensure every part is produced as
designed. To use it,a 3D scan of a printed
part is compared to the original CAD
model. If there are differences, Black-
smith automatically adapts the dataflow

so the next iteration is in-spec.

The software uses machine learning
to adapt as it is given new information,
making the process of art-to-part more
precise over time.

MORE =¥ digitalengineering247.
com/r[22693

Real-Time Process Monitoring for Metal AM
Sigma Labs PrintRite3D Version 5 offers analysis of metal 3D printing quality.

Sigma Labs offers a solution for real-
time structure analysis during metal
AM part production. PrintRite3D is
an in-process quality control platform.
It combines inspection, feedback, data
collection and critical analysis. The
platform is hardware and software.

8 DE

PrintRite3D gives manufacturers
the ability to monitor and analyze key
metal AM processes and to identify
melt pool disturbances and other dis-
continuities as they happen.

MORE = digitalengineering247.
com/r/22662
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I GCOMPUTING

Mobile workstations for the workloads

of the professionals who need them most.

WHETHER it’s an engineer designing bridge structures on a major
infrastructure project or a developer coding the next big video
game release, the workstation is the epicenter of the workday and a

barometer for employee productivity. A new paper, “Making the Case for the Right
Workstation,” explains what features to look for in a mobile workstation, and how to

find the right tool for your job.

It’s no longer enough to have a
powerful desktop system stocked with
the latest processors, storage, graphics
capabilities and memory. Mobility is
now a key requirement for workstation
users. Today’s architects, engineers, film
designers, video game developers, data
analysts and programmers want more
than a secondary machine that allows
them to do some basic modeling or
animation work. Increasingly, they are
looking to fully untether from their
desktop, empowered to use their everyday
3D modeling, simulation, animation and
analysis tools on the go.

As projects increase in size and
complexity, mobile workstations must be
able to scale to meet the computational
and graphical demands of modern-day
workflows. Professional users want
lightweight, portable devices that will
deliver performance that’s comparable
to their desktop systems, including
the ability to optimize power and
resources for all of their workloads. At
the same time, applications from leading
independent software vendors in areas like
advanced visualization, extended reality
(XR), medical imaging, simulation and
computer-aided design (CAD) must be
certified to run at optimal performance on
the mobile platform in order to ensure the
highest levels of flexibility and productivity
for a modern, professional workforce.
Plus, as artificial intelligence is rapidly

integrated into new and existing software
vendors’ applications to further accelerate
productivity, hardware performance
demands increase.

Innovation can now happen anywhere,
so professional users across industry
segments are demanding mobile
workstations that meet performance,
reliability, flexibility and security criteria.

Productive Performance
"The recently updated Lenovo ThinkPad
P Series is highly versatile, including the
ultra sleek, 14-in. P43s, the 15-in. P53 that
enables users to access mobile workflows
that were previously reserved for 17-in.
models, and the P73 with its 17-in. screen
for multi-window applications and split
screen multi-tasking.

The entire ThinkPad P Series
portfolio has been designed to meet
the highest reliability and durability
standards. Just under 4% of Lenovo
workstations require repairs in the first
year, which is 16.9% lower than the
industry average and 21.4% lower than
the competitor average, according to the
2019 PC Reliability Study conducted
by Technology Business Research
(TBR). The ThinkPad P Series also
features improved ThinkShield security
capabilities and benefits from extra
MIL-SPEC testing to ensure the mobile
workstations can be used safely in the
harshest environments.

digitaleng.news /// August 2019

FOR THE RIGHT
WORKSTATION
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DOWNLOAD Making the Case

for the Right Workstation, a free
10-page paper produced by
DE and sponsored by Lenovo,
at digitalengineering247.com/

rightworkstation.

For over 25 years, the ThinkPad
portfolio of products has been defined
by a commitment to simplicity,
function, value and versatility. Even as
technology advances at unprecedented
speeds, Lenovo is devoted to the
pursuit of innovation and constant
process improvement, allowing users to
focus on what’s most important: Results
and productivity.

Lenovo

DE 9




ROAD TRIP

Engineering Conference News

NAFEMS World Congress 2019

BY JAMIE J. GOOCH

UST AFEW BLOCKS from the
fortified walls that surround his-
toric Old Quebec, the simulation
community gathered in the Que-
bec City Convention Centre June 17-20

to discuss all things simulation—including

how to break through the walls that divide
simulation analysts, design engineers and
the larger enterprise.

NAFEMS World Congress (NWC),
which takes place every other year, is
organized by NAFEMS, the indepen-
dent, international body that serves the
simulation engineering community.
NWC 19 ran concurrently with the
4th international Simulation Process &
Data Management conference, and also
hosted technical symposia focused on:

* Manufacturing process simulation
and additive manufacturing,

* systems modeling and simulation,

engineering simulation, and
* VMAP, a new interface standard
for integrated virtual material model-
ling in the manufacturing industry.
With 330 papers across 10 tracks,
20 short courses,10 keynotes and more

to cover the entirety of NWC 19. It’s

too big, with too many moving parts—a |

bit like systems engineering.

Model-Based Systems
Engineering Explained

Professor Heinz Stoewer, founder of
Space Associates GmbH and past presi-
dent of the International Council on Sys-
tems Engineering, used his decades of
experience as a professor of space systems
engineering at TU Delft, and systems

10 be

- engineering work at the likes of Airbus,
i Boeing and the Furopean Space Agency to |
 answer one question during his NWC19
- keynote: What is systems engineering?

“I could start by throwing out some

: 35 or more definitions of what systems
| engineering is or how the system is

' defined ... you'll be bored,” he said. “I

- won’t do that.”

* digital trends and what they mean for |
- rocket engine to explain systems engi-
: neering by showing why:

. 1. Anybody’s system is somebody’s |
. subsystem. ‘

Instead, he used an example of a

2. We need systems engineers at all

 levels of system integration.
than 30 exhibitors, it’s nearly impossible |
add value.
4. The art of systems engineering |
- comes in the feedback loops that lead to
' iterations back to the stakeholders that |
 lead to the right design.

3. The job of a systems engineer is to

5. System complexity is growing

' faster than our ability to manage it, in-
 creasing the risk from inadequate speci- |
 fication and incomplete verification. !

Stoewer said the job of a systems en- |
' gineer is to push down on the risk curve, |
 s0 by the time you need to make develop-

August 2019 /// DigitalEngineering247.com

Porte Saint Louis, a gate in the
fortified wall that surrounds Quebec
City, Canada. Image courtesy of

. Getty Images/diegograndi.

. ment and production commitments, your
: risks are understood and mitigated.

“Failures result from lack of planning

- and insufficient time for early R&D
 verification and design,” he said. “If you
- spend more effort in the early phases,
 the probability that you’ll be on target

is much higher.”
Part of the solution to growing com-

- plexity is model-based systems engineer-
- ing (MBSE) and analysis connected to all
i stakeholders via a digital thread. “CAD/
. CAE vendors are trying to evolve from

the bottom up, and some of the MBSE

- vendors are trying to move top down,”

he said. “The question is when will they

i meet? They need to meet, is my point.
i We need to move from independent tools
| to a digital tapestry.”

The most important goal may be to

i transform the culture of the workforce,

Stoewer said, calling it the real issue.

MORE =¥ nafems.org/congress/keynotes/




HxGN Live 2019

3 ing at the intersection of metrology and

. i the emerging mixed reality applications
FEW corridors away from The g g. ty app
i as a new frontier to conquer.

Venetian’s neon-lit jungles of
poker tables and slot machines,
exagon Manufacturing

CEO Norbert Hanke proposed some
navigation tips out of the data forest.

In his keynote “Smart is hiding in
plain sight,” Hanke said, “Ich seh den
‘Wald vor lauter Biumen nicht,” the Ger-
man version of “You can’t see the forest
for the trees.” Manufacturing, he argued,
is “obsessed with the trees. Everyone is
looking after their tree, their silo, their
own path in the process. Trees are, to a
certain extent, the status quo. We need to
look beyond the trees and see the forest.”

Hexagon’s roots are in metrology,
the devices and technologies for preci-
sion measurement. But through a mix
of acquisition and organic growth, the
company has broadened its portfolio to

gence and manufacturing, among others.
In 2017, the company purchased MSC
Software, known for its CAE offerings.

quo. Let’s not treat design, production,

. , . - and metrology as functional silos anymore.
Intelligence’ (Hexagon MI) president and . They rely on one another,” said Hanke.

. “The goal should be “to put data to work,

i to empower an ecosystem that’s connected

: and increasingly autonomous.”

' Sheet Metal Cost Estimate

i FormingSuite, a sheet metal design

. software package from Forming Tech-
- nology Inc., a division of Hexagon, ‘
. hints at how to put process data in man- |
- ufacturing to good use. “FormingSuite’s
i ability to provide extensive valuable

- information on many topics including
formability, material cost, tooling cost,

. springback, etc. has led to the introduc-
. tion of a new, comprehensive reporting
i system that automatically generates a
single report summarizing an entire

| project,” according to Hexagon.
include simulation, location-based intelli- |

The proliferation of augmented real- g ’
ity and virtual reality demos at the recent u

i show suggests Hexagon Ml is also look-

“We need to move beyond the status

“We're trying to move that same

i concept to other processes,” said Paolo
i Guglielmini, CEO of MSC Software.
i “We have so many customers in injection

Beyond the presentations and

! training, HXGN attendees also had
the chance to take flight, virtually.
. Image courtesy of Hexagon MI.

- molding, welding and additive manufac-
. turing. As a result, we have a powerful set
of data on material use, machining, sur-

- face treatment and metrology inspection.
i We can use it to do sensible, reliable cost
. estimation from the get-go.”

Guglielmini envisioned implement-
ing cost estimation tools for the design-

i ers, who he believes should drive the

. process. “You don’t want this to happen
. post-design. You want to do this early
to control the cost,” he added.

Guglielmini also revealed the com-

pany is looking at composite and ad-
ditive manufacturing (AM) as the two
- areas of growth and innovation. Thus,
. these two segments are the focus of its
. cost estimation tool development.

{ MORE =¥ digitalengineering247.com/r/
P 22814

Augmented World Expo 2019

T'THE END OF MAY, host-
ing the Augmented World
Expo (AWE) 2019, the Santa
Clara Convention Center
packed in more than 7,000 augmented
reality (AR) enthusiasts, developers and
investors. This year was the 10th anniver-
sary of the event, produced by the non-
profit AugmentedReality.org. The
organizers’ goal—their “moon shot,” to
borrow their words—is to “inspire 1 bil-
lion active users by 2020.”
“Facebook announced this month
that 1 billion people have tried AR

i experiences, but they are not necessar-
ily active,” noted Ori Inbar, founder

. of AWE. “The current estimate by
[AR-VR market watcher] ARtillery and
[game data tracker] Superdata is, about
: 700-800 million users are monthly ac-

i tive users of AR and VR. So it looks

' like we’ll achieve the milestone by the

- deadline.”

. ARtillery projects, “$6.1 billion in an-

- nual transaction value will flow through
i AR interfaces by 2022.” According to

. Superdata’s published chart on mobile

| AR usage, the mobile AR user base has

- already surpassed the one billion point.
i Superdata projects mobile AR user base

. to reach 1.7 billion by 2020.

In its report on AR Commerce,

DigitalEngineering24T.com /// August 2019 DE

Some of the AR systems on exhibit

- at AWE 2019 look more like fashion-

i able eyewear than clunky headsets that

. draw attention. Lenovo’s ThinkReality

- and nreal signal a shift to power the de-
. vices with small portable smartphone-

. size computing units. This approach

- quite literally frees up the user. Without
i being attached to workstation or PC

| via a cord, the user can exercise a wider
. range of motions in interacting with

§ digital objects in the augmented or vir-

tual world.

| MORE =¥ digitalengineering24T.
| com/r/22718
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|dentifying the right use case is key to getting the most out of enterprise AR.

BY KENNETH WONG

N VOLVO’S RESEARCH FACILITIES in Sweden, test

drivers are becoming accustomed to operating future car

models that only exist as pixels. The car on the road is a

physical vehicle; but what the drivers see is something else.
Outfitted with Varjo’s XR-1 augmented reality (AR) device, they
see the interior of a car not yet manufactured.

“With this approach, we can, for the purpose of evaluation,
use different virtual display options of the dashboard to see
how drivers perceive them while driving the car. So, wearing
the XR-1 headset, the driver ‘sees’ the virtual dashboard in
the car, which in reality does not yet exist,” Volvo’s press office
explained in an email to Digital Engineering.

It’s just one example of how AR fuses physical and virtual
products, and enables design review and testing that is otherwise
impossible. Ray-traced, rendered videos give you impressive
visuals. Software-based simulation helps you figure out how a
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product might fail. But AR lets you experience a virtual prod-
uct as though it were physically present. From automotive and
aerospace to consumer goods, many manufacturers are looking
at extended reality as the new frontier in product development.

But AR enterprise adoption is not plug-and-play. Without
adequate preparation, projects can easily go awry. For this ar-
ticle, we spoke to those who have gone through the journey to
understand what it takes.

Driving Pixels

Headquartered in Helsinki, Varjo launched its first virtual real-
ity headset called VR-1 in January this year, calling it “the first
human-eye resolution VR.” In its announcement, the company
wrote that VR-1 has “a resolution of more than 60 pixels per de-
gree, which is 20X+ higher than any other VR headset currently
on the market. VR-1 also comes with the world’s most advanced
integrated eye tracking, enabling high-precision analytics and
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interaction with human-eye resolution VR content.” In May, the

company launched its first AR headset, called XR-1 Developer g

Edition, using the term XR for extended reality.

The eye-tracking technology in VR-1 and XR-1 allows the
user to use their eyesight—and where they choose to focus—
as a pointer. Without the need to use controllers to select and
execute commands, the system leaves the user’s hands free for
other tasks. In driving simulation, the feature is particularly im-
portant as the test driver needs his or her hands to control the
steering wheel.

“The highly accurate eye-tracking technology embedded
inside the XR-1 makes it easy to assess how drivers use a new
functionality and whether they are distracted in any way while
driving,” said Volvo’s press office. “This technology-based ap-
proach to measuring distraction levels ensures that Volvo Cars
can develop new features without causing additional distraction.
Therefore, wearing the XR-1 headset while actually driving
gives us real insights, which we can take into the development
of our cars.”

Volvo is not just a customer of Varjo, but also an investor. The
Volvo Cars Tech Fund is supporting the startup headset maker’s
ongoing developments. “For using mixed reality (MR) in product
development most optimally, it should be integrated into existing
workflows to enhance and improve existing systems rather than
creating completely new ones from scratch,” advised Volvo.

Props Make a Difference

While Elizabeth Baron was working as the immersive reality
technical specialist for Ford, she oversaw the creation of an VR
setup that let engineers perform surface highlights on vehicles
that had not yet been built. To replicate the way automotive
engineers would shine a light on a car to observe the reflections,
she assembled suitable VR headsets with position tracking.

To make the VR session much more realistic, Baron made one
significant tweak. “I went to the dollar store nearby, bought a bunch
of 12-in. flashlights, and tracked them,” she recalls. “In most cases,
it’s advantageous to have a physical object that represents the real
device the user would naturally be using for the task.”

In shape, proportion and function, the cheap flashlights were
much closer to the real equipment the engineers would use for
their routine surface highlight tests. The modification, which
came at a small cost, made the VR setup so convincing that,
when the session was over, the users were often attempting to
switch off the dummy flashlights, which were never turned on
to begin with. “We always got a kick out of watching them do
that,” Baron says with a chuckle.

Baron left Ford in the beginning of 2019 to start her own
firm, Immersionary Enterprises. She recently started a collabo-
ration with Silverdraft Supercomputing. “I want to work with
enterprise clients on their XR journey, to work on both their
culture and technology to enable better collaboration,” she says.

The New Medium for Collaboration

If you peel off the glossy visuals in many multi-user MR ap-
plications, you’ll often find underneath the all-too-familiar
features from WebEx, Skype and FaceTime. At its core, the
NVIDIA Holodeck is nothing but a massive group chat en-
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A test driver for Volvo wears a Varjo XR-1 AR headset to see
the virtual dashboard of a new model under development.
Images above and opposite courtesy of Varjo and Volvo.

vironment with ray-traced visuals. Certainly, inside the Ho-
lodeck, participants get a much deeper understanding of the
design, engineering and manufacturing issues they face be-
cause they can inspect a life-size digital replica of the product
as though they were standing in front of it. But the tools for
voice communication, text messaging and screenshot snapping
are nearly identical to those found in Skype or Facebook mes-
senger. This is both good and bad.

It’s good because the similarities allow users to ease into the
new medium without significant culture shock. But bad because
the same similarities may make users miss the fundamentally
different ways an XR workflow needs to be supported.

It’s fairly straightforward to set up and support a multi-user
collaboration system with the backend mechanism to automatically
capture and archive the sessions on a public or private cloud. But
setting up and supporting a similar type of workflow in AR, VR or
MR, however, has different storage requirements, due to the large
amount of 3D data and photorealistic video streams involved.

Baron designed a global immersive collaboration paradigm
in 2012 and did the first immersive review between Michigan
and Australia in 2012. “I saved a lot of XR discussions to record
what happened in the meeting, thinking people would go back
to review them, but nobody did,” reveals Baron. “So we learned
that saving a summary of what was learned during the session is
a better strategy.”

Identifying the Right Use Case

Realtors like to quip, “There are three important aspects to buy-
ing and selling properties: Location, location and location.” Ask
David Nedohin, president and cofounder of Scope AR, about
AR adoption and you’ll get a similar response.

“The three most important aspects to successful enter-
prise AR engagement are the right use case, use case and use
case,” he says. “Companies have to figure out the use cases
that make the most sense. After that, then they can align the
necessary workflow with the current technology available and
figure out how to support that.”

One general use case Scope AR is betting on is remote
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Epson is among the device makers betting on remote expert assistance as an area for AR application. Recently
it launched the Epson Moverio Assist on-demand services. Image courtesy of Epson.

assistance. To enable it, the company offers an integrated
AR content-authoring platform called WorkLink. The plat-
form allows organizations to create and publish AR-pow-
ered work instructions.

“The software facilitates real-time remote assistance video
calls between a technician and a remote expert. While on a live
video call, the expert can see the real-world view of a colleague
on the shop floor, for example, and walk him or her through a
repair or maintenance procedure by annotating the view with
animated, 3D digital content or by dropping in a set of pre-built
AR instructions for the technician to follow,” explains Nedohin.

Although Scope AR’s software remains hardware agnostic,
Nedohin believes certain AR gear offers clear advantages over
others. “To me, without a doubt, the Microsoft HoloLens 2
with its computer vision is one of the best devices for our ap-
plications,” he notes. “Aside from camera and processor power,
it largely comes down to the use of top-of-the-line computer
vision technology to map out the natural environment for vir-
tual object placement.”

An Easy Entry to AR

Hardware makers such as Lenovo and Epson are also gunning
for remote expert assistance as a low-barrier entry to AR. At the
recent Augmented World Expo (AWE, Santa Clara, CA, in late
May), Lenovo launched its first enterprise-targeted AR glasses,
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called ThinkReality A6. To attract application developers, the
company also released the ThinkReality software platform,
which includes sample apps for AR/VR applications. One of
them is a remote expert communication app.

Around the same time, Epson launched Moverio Assist, a
System-as-a-Service product to set up and deliver remote expert
assistance via Moverio AR glasses (specifically for Moverio BT-
300, Moverio BT-350 and Moverio BT-350 A). Users buy the
supported AR glasses and supply their own expertise, but Epson
provides the cloud-hosted communication pipeline to let the field
technician and the expert connect, troubleshoot and share files.

“For remote assistance, you just need a set of basic features:
front- and back-facing cameras, two-way audio and file sharing.
We see this as an easy onramp to get companies up and running
in AR. It’s self-service, no onboarding process,” explains Leon
Laroue, technical product manager for Epson Moverio.

With Epson’s Moverio AR glasses, the field technician may
from time to time use a portable smartphone-size pointer to
select and open files, but for the most part they can work hands
free. Compared to the clumsy use of a smartphone’s video cam-
era to transmit and work on machinery at the same time, the
AR-powered approach is a better alternative.

“We built the Moverio Assist with scale in mind, so it doesn’t
matter if you're a company with five or 5,000 users. It’s ideal for
the industries where, if your machines are down, appliances need
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to be repaired or equipment needs to be installed, downtime is
measured in hundreds of thousands of dollars,” says Laroue.

With an AR-based remote expert program, the expert sit-
ting behind a computer can guide a field technician to perform
certain complex tasks that require a deeper level of knowledge.
"This approach cuts down on the expert’s onsite visits, and allows
him or her to service more sites and handle more cases.

Hands Free, Gesture- and Geometry-Aware

Opver the years, AR and VR gear has improved in form factor,
resolution and function. The latest generation is much lighter,
making it easier to wear and work for an extended period. Many
now include or are striving to include hand tracking, gesture
recognition and environment awareness.

At February’s Mobile World Congress in Barcelona where
the Microsoft HoloLens 2 debuted, perhaps one of the most
groundbreaking moments was when Julia Schwarz, Microsoft’s
principal software engineer for HoloLens 2, played a virtual
piano by tickling the invisible ivories with her real fingers.

With the HoloLens 2, Microsoft incorporated gaze and air
tap functions. This allows the user to use their head gaze as the
targeting mechanism (what you would normally do with a mouse
pointer on a flat screen); and the tap gesture in the air as the trig-
ger mechanism (the equivalent of a mouse click on a flat screen).

“Tracking technology has blossomed, and today’s headsets
give you better pixel density. They’re a lot lighter. They know
where you are. They’re much better at anchoring virtual things
on real surfaces. When I was at Ford, around 2010 or 2011, I
used only mocap,” recalls Baron. In addition to mocap, or mo-
tion capture, Baron later integrated more tracking technologies
such as SteamVR.

Motion capture allows you to capture the physical action
of actors and map them onto digital avatars. Although it results
in highly realistic physical movements, it’s also costly due to its
complex setup and space requirements. Later, Leap Motion’s
small motion detector (price beginning around $90) became
an easy and affordable way to implement hand-gesture recog-
nition. In May, the UK-based Ultrahaptics snatched up Leap
Motion for $30 million.

"Today’s AR and VR gear with built-in depth cameras, mo-
tion sensors and location awareness makes mocap unneces-
sary in many cases. The headset’s own awareness of where it
is, along with its ability to recognize and track finger joints,
fills in the previously missing pieces. The gear makes it much
easier to translate the headset user’s body gestures and move-
ments into the virtual world, allowing software developers to
add new physical-digital interactions for amusement as well as
practical purposes.

“Hand gesture recognition is extremely important for AR-
based maintenance in automotive and aerospace engineering.
You want the user to be able to get inside an assembly and find
wiring harnesses, for example,” says Baron. The headset’s abil-
ity to map its physical surroundings is also critical because, “in
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automotive, sometimes you want to look at a whole different
virtual front on an existing car.”

Those who want to develop AR-based design review may
consider building physical rigs with easily recognizable sur-
faces where virtual objects can be slapped on. Thus, the physi-
cal setup provides the tangible sensation (weight, mass or tex-
ture) of the imaginary product, while the view in AR or VR
delivers the visual layer.

Avoid Unnatural Interfaces

AR, as the acronym suggests, allows you to augment reality with
digital objects. As Baron has learned from her time at Ford, un-
natural user interfaces prove to be detrimental to such use cases.
“Don’t give someone a game controller, and tell them, hit that
button to do X, swipe left to do Y,” she advises. “Avoid user in-
terfaces that don’t work the way people would naturally work in
the real world.”

In maintenance and repair exercises, users need to not
only learn the correct placements but also build muscle mem-
ory—something software application developers often forget.
In the virtual world, you may be able to punch through a
cluster of pixels to reach for a wire harness in a tight spot. A
technician trained to install or repair something in this un-
realistic setup is liable to fail when confronted with the laws
of physics in reality.

“Often, what you need to do to prepare for AR is not just
technical; it’s also cultural,” says Baron. XR can let a mechani-
cal engineer show a designer why certain pillars and wiring
harnesses need to be repositioned to avoid collision, but if the
company doesn’t have a collaborative culture that encourages
mechanical engineers and designers to work together, outfit-
ting them each with a pair of $3,500 HoloLens 2 smart glasses
won’t help.

Kenneth Wong is DE s resident blogger and senior editor: Email
him at de-editors@digitaleng.news or share your thoughts on this
article at digitaleng.news/facebook.

INFO =» Augmented World Expo (AWE): USA2018.
AugmentedWorldExpo.com

=) Epson Moverio Assist: Epson.com/Moverio-Assist-
virtual-remote-assistance-inspections

=) Immersionary: Immersionary.net
=) Lenovo: Lenovo.com
=) Leap Motion: LeapMotion.com

=) NVIDIA Holodeck: NVIDIA.com/en-us/design-visualization/
technologies/holodeck

=3 Scope AR: ScopeAR.com
=¥ Varjo: Varjo.com
For more information on this topic, visit DigitalEngineering247.com.
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otandalone Holographic
Display | aunched

BY KENNETH WONG

S A STATIC DISPLAY unit, The Looking

Glass Factory’s holographic display box offers

the Wow factor, but not much else. However,

interactivity and built-in compute power bring
the latest incarnation of the company’s technology to a
whole new level.

The company has been developing and selling the displays
for about three years now. The latest addition to the compa-
ny’s portfolio is the Looking Glass Pro. The Pro doesn’t need
a connection to a PC or workstation. It had its own built-in
Intel NUC 8 VR NUCS8i7HVK computer, a 15.6-in. display
area and weighs 25 1bs.

From CAD to Holograms

The display units support content authored in Unity, Unreal,
Three.js and more. You load the model into the Looking Glass
environment as OB]J, FBX and other neutral 3D formats ex-
portable from CAD programs. The company has assembled
about three dozen holographic content and games, freely ac-
cessible to users.

Looking Glass’s front-facing surface is touch-responsive, so
you can use pinching, poking, stretching and other standard
methods to zoom in, pan and rotate the loaded 3D models and
scenes. But upgrading the display with an Interaction Acces-
sory Pack (a Leap Motion sensor) brings more interactivity.

Leap Motion, a motion-detection sensor the size of a Star-
bucks coffee mint box, can translate hand positions and ges-
tures and apply them to the holographic objects. If the loaded
model contains proper physics and kinematics, you can, for
example, poke, punch or pull on it to get realistic responses.

New Ways to Get Instant Simulation Feedback
In demonstrating the Looking Glass displays, the company
often uses the 3D human heart model created using Dassault
Systemes’ 3D EXPERIENCE technology, suggesting the
CAD-to-hologram conversion process is not difficult.

If properly adapted, the Looking Glass holographic display
could offer new ways to apply stresses and loads in 3D models
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Looking Glass Pro has built-in computing and a touch
screen. Image courtesy of The Looking Glass Factory.

in simulation software. Currently, in the 2D-driven mouse-
and-keyboard paradigm, you need to rotate the model, select
the surface and apply the forces as numeric values. But what if
you can simply press down or pull on surfaces and structures to
see deformation as instant feedback? It’s a vision The Looking
Glass cofounder Alex Hornstein wants to explore.

“Right now, you can do simple tasks, like displaying scenes
built in SIMULIA in Looking Glass for marketing purposes,”
he says. “But the best approach is a native-level integration with
SIMULIA. With that kind of approach, the holograms in Look-
ing Glass can retain the same model joints and constraints in
SIMULIA. It’s something we’re interesting in pursuing in col-
laboration with Dassault Systemes SIMULIA,” says Hornstein.

If you bring CAD assemblies into AR-VR (augmented and
virtual reality) environments or into The Looking Glass dis-
play as neutral 3D file formats, you usually lose the assembly
mating conditions. Only a native-level integration would allow
you to retain such intelligence. If an assembly model can re-
tain such detailed kinematics in the AR-VR environment or
holographic displays, it could be a foundation for visualizing
digital twins.

INFO =) Dassault Systémes: 3ds.com

=» The Looking Glass Factory: LookingGlassFactory.com

For more information on this topic, visit DigitalEngineering247.com.
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Can AR Enhance De&grﬁ

Though augmented reality brings benefits for collaboration and design review,
hardware limitations make engineers wonder albout its viability.

BY TOM KEVAN

ROPELLED BY ANEW GENERATION of hardware and software, augmented reality (AR) appears poised
to assume a significant role in product design. But how much of this perception is based on hype, and how
much actual value will the technology add to the design process? Will AR technology dominate the design and
development field, or will it be coupled with complementary technologies?

Before companies adopt AR technology and select a platform,
they have to understand what this particular immersive technol-
ogy offers, examine its strengths, recognize its shortcomings and
decide if these visualization platforms will deliver enough value
to their development efforts to justify the expenditure of time
and resources to incorporate them into their designers’ toolkits.

Taking Design to the Third Dimension
Developers of the immersive technology have been working to
leverage the technology’s chief strength, visualization, which has
long been a core element in the design process.

Until recently, designers relied on CAD modeling, rendering
and simulation to envision and shape product concepts early in
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the development process. Unfortunately, the constraints imposed
by computer screens have hampered designers, with the 2D me-
dium suffering from disconnects between the design concepts and
the realities of scale and spatial context.

"To break free of these constraints, AR system developers offer
interactive visualization, promising to help designers shift from
passive viewing to an immersive experience. This type of visual-
ization has the potential to provide engineers with the ability to
choose multiple paths of exploration, allowing them to examine
relevant points of interests from different angles and at various
scales. In addition, AR can visualize clusters of interrelated data.
With simultaneous access to different data sources, design teams
can make better informed decisions.
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AR systems can also help engineers place their designs within
the actual context of use and interact with their ideas, rather than
try to glean insights by studying static images on screens. A real-
time environment lets designers assess how a design responds to
various conditions. It further enables engineers to understand
connections between operations and product performance.

The challenge now confronting design teams is in determin-
ing the extent to which these promises are true.

Blending the Digital and Real Worlds

AR aims to provide an interactive experience, where the system
overlays digital data on a real-world environment in such a way
that itis perceived as an immersive aspect of the real environment.

The technology’s developers claim that their systems give
designers the opportunity to manipulate 3D models with their
hands and allow them to place design concepts in the real world,
where they can walk around models and get a feel for form, pro-
portion, mechanical processes and the product’s relationship with
the environment.

“This is exactly where displaying results from a simulation on
top of the real product can be extremely
useful,” says Nicolas Dalmasso, chief
technologist at ANSYS.

“It can help engineers and designers
better understand how the product they
are developing behaves within its real
environment. For example, while devel-
oping HVAC [heating, ventilation and air-conditioning] systems,
displaying CFD [computational fluid dynamics] results within the
AR device on top of the real car really helps in the understand-
ing of how shapes affect fluid propagation while adding the user
within the environment.”

Incorporating semantic information or metadata from CAD
systems directly into the AR environment can help explain or pres-
ent product specifications during design reviews. For instance, gap
and flush information, material properties and part information aid
decision-making when reviewing the designed product.

“During the process of visualizing or creating an idea, there
are many pieces of information required throughout the process:
product specifications, interface specifications and resource re-
quirements for every addition of a new or improved feature,” says
Therese Fessenden, user experience specialist at the Nielsen Nor-
man Group.

“Designers regularly must stop what they are doing mid-task
to gather information that is not immediately on hand,” she says.
“With AR, designers can continue working, dedicating mental
energy toward the task at hand, without leaving or distracting
themselves to gather that additional information.”

AR’s visualization strengths also include projection mapping,
which has proven suitable for very large products or contexts.
This feature, however, comes with a caveat.

“Space and relatively static locations become a limiting factor,”
says Eric Kam, manufacturing business channel marketing and
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“Interactions with the
virtual product are far
from being ‘natura
— Nicolas Dalmasso, ANSYS

alliances director at the ESI Group.

With these features in mind, proponents of AR assert that the
technology’s strengths can accelerate time to market and add new
dimensions to collaboration. That said, the technology faces chal-
lenges that affect the productivity at the designer’s workbench.

Hardware Shortcomings, Performance Limitations
Some obstacles compromising AR’s ability to deliver enhanced
visualization relate to hardware limitations. For example, consider
the delivery devices used by AR systems. The devices fall into
four general categories, each facilitating immersion to varying
degrees. These include heads-up displays, holographic displays,
smart glasses and handheld systems. The current technology suf-
fers from shortcomings that prevent AR devices from achieving
their full potential.

“Notable barriers for real AR adoption are lack of resolution,
dynamic range and field of view, which are far from what a human
eye can do,” says Dalmasso.

In addition, AR system providers also must address problems
within the systems’ interaction capabilities.

“Interactions with the virtual product are far from being
‘natural,” says Dalmasso. “Lack of haptic feedbacks and difficulty
tracking gestures are some of the limitations slowing down adop-
tion. Analyzing gaze (eye tracking) and some other human ac-
tions, such as voice, could help improve
understanding of the user’ intent.”

AR device developers are still grap-
pling with ergonomic issues. Users still
find current AR systems relatively intr